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(54) KKWO=fe*W h9>^X^fe«fe^Jin&ffi»rifcX^^y^?>^A5'^-feX^ ; EU-fe-n. 



(57) [S*«J] 

.[«!/£] ^[Sltr^iibfe^-v^;!/^ (9 2) &fif 

^fc^ai^s^i^x* (115), *gs&tti* 
fc&sc^-& (3D zn-tzmmmftitomb 

(1 16) , SRAM^t'Jt;!/ (110)/, 
ne.offiig^rffiAspa^^ns,, BMB**'J-fe;i/(i l 
0) tt, ¥fin^**;i/«#MBrj|lh7>3;x*-efeS x 
2o©;Ub7>^ (111, 1 1 4 ) „ SJK&ft- 
itfc&ltjtfg-g- (3 1) KW >IM*£tfit;S.fcfft 

JBn^ + ^.;um^*h7>^X^T-fe5, 2o®7^ 

(113, 1 1 6) , *3«kV8t#|qJfc& 

+ (9 2) !fe*1-S|g{^p^^^;i/^i 

MS#S!j*h7>^X^T-&5, 2oCDA*Sh5>^;* 
* (112, 115) 




(2) 



1WP8-8 8 3 2 8 



[4$fflFit#©$6ll] 

2fi©^l©«iOg*^*b7>^^^f&^T. 

Ku-f>*«, y-K«a, &j;vmi© 
mmmtttzm i ©?- **;mn**^, Bti§3^ i © 

v^yvx * « mm 2 (offimmmtom t 
*>©, 

2o©5p®^^h^>i?^^^$, oT ^ €-*3il© 

^■-mi, 43«t^2©^«^^wrs^3©7^-^^ 

^HB«*^*» H<iI3^3©7 , -f^;i/^ttBuf3»ffirtlC 

K^m^s)u±Bu83^ i (DffiMmRwm t 9 > 

i>X£© F W ituiBSg 2 ©#£B§j^8j^ h v > 

^**©Kl^>$M£fc©|igfc:Sq£U *o^©(-7 
>£>**© Kl^-f >$!i3££-*#fcS§U${cgsg&ba>oi| 
f|l$£Sg 1 tfSg 2 ©«#&* h7 >£>;**©£■#© 

ih-fS*)©, 

£*«g-r a c t zm&m 1 ^ibis©* 

im&m 3 ] mmm 1 (omBrnmsim h ^ * 
«t tPmr !3$g 2 (DW&mw&im ^ > ^ * * as & 3 $ 

Ky-haajciwsb-r^fcfcsy-hsisji, -eux 

m©i*-K>^«t*& 



^i:mIf3^2©F-t>^^i:©HK:#«b^ *»ohu 
!3& 2 © f - e > ^flltttftMB?-* ^;b«^©y- h R 

[0 0 0 1] 

[0 0 0 2] 

«x ^7-^s»i'7>yA7^-b7 l ^tij (DRAM) 
Sfctt^TM ^vi^AT^-fe^^U (SRA 
M) <D£*«u »*<©4mSMWS«fc«[ffl**iTl.'»*. 
D RAMJfeUS RAM i±&§J0<JtC tt$$C© ^ * U -fe;i/ 

**fc*;i/fcifcJKbT&«©*#2l>&VN. tba^SSc^ 

[0 0 0 3] ffl«rS^feJS-llfb«J-*3?<* (CMOS) 
tt^© S R AM-fe;H±^MWtHin7*-v^;U*5i t*- 
+*;uh5>^*©5R3Srft^tr. cmos«eW©sr 
A M -fe K: KiffiM + ^;i/43 

<tU c ^BP7"-^*;uh^>^^^©3iX*S^*3B;v^. ffi 

©MtS* b<^cV^«^^itSr^*,f#5o Mn^^^;!/ 
*J:WIWBpf-*'*;H»5->3?^^©|H|©a*b<4v^ 

[0 0 0 4] 

[isw^^bcfcatt-ssis] «s?^«#«j*h7>^ 

^^tt¥ffl (planer) h 5 tit 

5 . < (ommm^m h ? > ^ ^ ttn b«ts©pt 
K^^^;i/^tt'f2}->aA^7 i ^7 , ©M{c@m 

*nffS. K^+*;i/««B:^«:©K-lf>^©-SBS 
SltSA'tibtufeV^, K7*-+*;HS«© K— K>^tt 
h5>s>^^©«ft«»ttft*MfcaEil4 0 V-^*«t 



(3) 



^M¥8-8 8 3 2 8 



VKU-f >^©-3JT-fcS> <£K-7-FW> (LD 

hfitii (w i ng e d-g a t e structu 
res) *&misXMl&2tit)>^>m&W]mh7>iSZfi 
fflHH >^&E<CD<!/-hg§«&JicD*<v hil/^ h 

*tt«SWfci±LDDlll»ftd*ftV'». tot, 

&csftsMiif£cDp t aja££b j £-rv^ ■ 

[0 0 0 5] 

£ih9>:J>;**, *3E*o|*& (graded) i£«StJg 
^ * 4b* «fc vigtffc p * MUMMl h 5 > s?;* * * *-r 

r9>S>**tt, fcfcjltt, ^^Uil (DRAM, S 

ram, ^coffe) ^fcttiifa^B (T^P7D<k» 
it) oioft, &M<DM&<D*m(*$imK.mm'e%zz 

ttJMbX h 9 > * T- fe 5 2 o©;t>l b -5 > * , 
J&nT^-V^l/SIWSj* l-9>S>;**T-&3 2-D©9«y^ 

*-r s«S£^ p * + */wk«imimi h 9 > * -e * .a 
2 oci^f h 9 > * s. 
[0 0 0 6] *|g^}C^t)S^®tti»^ < ©ipj^^*-r 
5. S*s?gsco«!yBn5 L -v^;i'43«tVp5 : --v^;i'«^ 
h 9 > * * ©teffl 7 -i —)\> v L"— 

Oi/'Jn>^^ (s i 1 1 i c on trenche 

s) {c-b;u77'9'f ^ztifr-o^Q^gizmmwrntm. 



*;i/M^tt«t:£|S|CSbfiLTiS!) (laterally 
recessed) *>o-£fte>©$tffc h 5 >i>.7,*CD 
V-***lFKl"f >ffiM(DMf&*iz K-t>^^5 

9 > * * ©^ * * ttJK&ttJUtt jK h7>^^tf 

Stt 7" U h z> > S> 7, * £ ibSSf 5 i: <fc D #J\ £ < f § 
fro£?)&$ff£f&JffllT-£3#, •^©SE&ttJftfl&fK© 
'J 7fl<j;£i£©#j$tfc|5g#J; >) fc/hS&ffSfc&o 

d t *1T- £ frog CDff £ V>fflm&miT! <b © U V 7* 9 
7 !$£*£© xj-i£f&Jffll J; £ ^^^f fe 3 A» 5> T 5 . 

[0 0 0 7] *«B^CDfteCDit$m*3«t^J^{±^f ; tCDEIffl 
43 £ ^TCDPHB&ifcBJl * ^ e, c ^ s -c & *> o . 

[0 0 0 8] 

[^Sfi0«] ^B^CD^JfE^tt^lSKC^iabfc^-^*;!/ 
(graded) !SIWf^*«|itfcV-^/l«U-f >* 
■v*;wtlW»*.r9 >^^^43J:tf«%)Bp^+^;i/®l!i 

t'JSt (DRAM, SRAM, ^CDflb) 

B (^^n7Pt»^) cd J; a*, ffiiicCD^cD^ 

35Wr«cJBJ5M-SJSf85fc£tr. loCD^S(5fiaj{c43V%T»±, 
6 h9>i?^^ • T^tM \y i'^^ATi'-feWtU 

U-f >^SI)g^fc«K^n7^^^;i/S^* b 9 >i^^ 
^T-feS 2o©9^7^h9>i?7,^, 43J:t5ta^lRlC^ 
il t fe^ ^;u«^s*-r S MM P ^ -V * 
S b 9 > Tfe S 2 ocDft?^ h 9 > ^ 

[0 0 0 9] *^WtC^t)5SBtt^.<CDfiJ^^^t- 

tft-gSo WTtCa5lW1-5*%WCDl^«60iJt43^-C 
©i/^^-? (sillicon trenche 

s) tt;i/777^f v^n^oj; D^tJ&SM^Buia^ 



(4) 



ttmW- 8-8 8 3 2 8 



*)mt$,&mism^&misX]$ *) (laterally 
recessed) iP^>-£tie><DffiM Y9 >ifX#(D 

tctt^-rs^-^^^^^Wb^ Battle 
fflSftS U V^7 7l$;£&©#»fg|R#fc£oTffiJRR£ 

mtyu—t-h^lsi/Xfb tiMt €> i: i »? /J\ $ < f # 
c^#T*§-b»o/g©ff£©#j®ttji^;h,£©y 

7W:#ffi©Tfi£ftJ$l«fc 5 4)^-efeS^?>T-fe2.o 
[0010] WTtl5iR8-rsSIS!ifiaui*^B^cDVA < o*> 

>>#Ml$&fc©£i&[*TS©'TMifc^. #36 
W©*g#*5«kV$8H<p£Si*-iS ci:«:< fcTFKiftfE-f £ 

[ o o 1 1 ] m i 

Elite, 6h7>^*'^i'T^^7>n7i'-fe 

^x-=eu-fe;n l o^-^tfo m** 1 ) -fe;v 'l l ofctv— 

9>i?X* 111-11 6£#^ £©©1^ ig^t^e y 
-b;n l 0tt:3*f© h7>^^, -r&*>*>> 2ffl© 

(pass) j b^>S>** 1 1 1 *5J:V1 1 
4, 2<I© r^^^^j £fc{£ r^^^j h^>i?^ 

* 1 1 3*5<fcVl 1 6, ^UT2<1© ryfrTvyj $. 
tc& rft^j b 5 1 1 2*5£V1 1 5^WT 
3. #*tP3-e, b^v^x^ttai^liliifcc-c-fcs. 
/Uh7>^^ l l lisiin l 4&m©v-;*/ 

£VSf§ 2 ©V-^/h-U-f >ffit$,t:%i- 

• h-ttfc«»E*ixT*j»), -*Sgi©tr* M&fctS8 2©t: 

try h)tat±m 2©H y h«§li:Jt«?UTti^WK^«{4 
£«U fcSVMi^2©tf>^ MfttttglCDtfy bSSfctt 

^h7>^i' 1 1 1*5 J: VI 1 4i**tit><D>f-hifi 

1 3*5<fcVl 1 6fcfc*ft£©V— 7tfVs stZ&ffig 

ti, ivs sttftififjtiit^ifinv^s^icii 

SH:^7>K«{afc*4. H5gBft^fh7>^^ 1 1 2 
*5<tVl 1 5fcfc*ft£>©V-*#Vc ctgM?n, IS 



V c c (±WMfi<]tCtt-fe;i/AJ|&^ LT^ 5«^(C(ilJff 3 

~ 5 ©«<££&£„ HulB^^'J-b^Hi^iofatS 
y — K 1 2 1 IS^ 1 ©f3ta> - K 1 2 1 fcfcy<X 

h5>^^l 1 1©^2©V— X/HU-f >^43«t 
VAit 1 1 2fc7ff h7>^^ 1 1 3 

* i omIf3^ ; ey-b;Wi^2©i3tt>'-K 12 2* 
IS^2©I3fS>'- K 1 2 2{i/^ h^>^x^ 1 
1 4©fg2©V-*/Fl/-f >H^«tVBili3ft#h7 
>i?7.# 1 15i:7 y?*- h 1 1 6© F W > 

ffl£ftS<fcof^ h^>^^ 1 1 1~ 1 1 3ttmJf3S 
l©!3«y-F 1 2 1EHX.U ipo b^>^^^ 1 1 
4-1 1 6li^2©l3t)t>-K 1 2 2fc:||»-r^. Zfi 
t>o Y >^**te$ t> tc* * 'J -fe;n*3t-0 1 lc^$n 

[00 12]H2tt, lo©m$60!|tc:j;3 6 Y9>*JX. 

^7>^AT^-fe^X^y-fe;i/©aBgl5®®?£-&tro Wi* 

-v^.;i/ h 5 >^*©33D?£fflv^ c ttJ: 5 'i>*v%S 
«a«££;*t-ao »^^y-b;vttb,5>^^^ l l l 

~1 1 6£^-*K JiX h^>^7,^ 1 1 143<tVl 1 4 
<9*h9>i?a* 1 1 3*5 J; VI 1 6&mMn^**j\, 

i 2*5j:vi i s&ffiMp^+^jms&mfttomv^^s 

*?XfrT'1bZ>o WL* =E y -b^Hi-flStc 2J«J© h 9 

^nzmm^ixs zom-SY^yy** 1 1 i~i 1 3 a 
-j&aict:* b«si 2 0 i©Tctatfc*>>K A>oh7^j; 

1 1 4~1 1 6tt-)S!(c:t:^ hi^l 2 0 2©Tt:«i 

fct>So tf>^ usai 2 0 i43«tvi 2 0 2tt, ^ett^e 

n v t>y h^=3>^^ b 12 1 l*5<tVl 2 1 2t:<t^> 
h7>^^ 1 1 i*5«tvi 1 4com i©y— x 

1 1 1*5 «fc VI 1 4©-y-h®g|tt'7-HjSai 2 3 
0©-g5t?fcS. ^-v^b^V^X^ 1 1 6©y-b« 
Ht7^fA (item) 1 2 3 3 (C «fcoTft£S h 7 > 
1 1 2©H^^ , >^t^$^l-rv^5o 5 9f 
h7>^^ 1 1 SCy-bWSttT'f^A 1 2 3 4K 
±oTftitb5>^^^ 1 1 5<DKl/'f 
ntV>S. T'f^A 1 2 3 3*5<£V1 2 3 4&— ffl:(C7 
-K$ai 2 3 0IC?ffl!*5. Hffi b5>^** 1 1 2 
*5<tVl 1 5©V-^^ttA^gi5^1 2 1 3*5<tV 
12 15 £|&§mii3* ^ 'J -fe^O (.T-i r A 1 2 1 7 (3 

iot^nsiac) 7— i 2 3 o<Dtt>it\<Dtm 
SrSo ->y 3>ji^c<t■^'csv^^cs^ 1 W{cl^si^$^^t:v^ 
s . y ^ >/itt^ * y ^r^3^a&-f^ lt v> ss^t^ 

3~5©f|SH©Sffi£;&SVc c (ia^t*) tcS^W 
tcjg^^nxv^S. H383Hffih7>$?** 1 1 2*5iV 



(5) 



ftfflW- 8-8 8 3 2 8 



h7>^^ 1 1 acD-r-httgifcfcT^^Ai 2 

4 5t«t»)gEi^?n, fr-D&fth^^VX* I 15*'* 

V7^h7>y^^ 1 1 eoy-hafiittT-f i 

2 4 6tC ioTjgM^flT^S. 01 4*j*V@ 1 5 
it, 0 2tC7js£ftS, KfSJSl 4- 1 4£«fc 

©fflSgM^©aga3SE|£^tr0 2 i:OH©fflS#M&$ 

[oo i 3] 03»± N ia2(c^$n5^^ »;-fe;i/i&^ 

•#■5 fe» K<£ffl £ ftS 7"D -b^ 0«t*l£jjs-f tc tb<D7U 

(^>j3>atg) rttcM^ns (x^^i 

0) „ m lO^U3>«tt^tJn>«ffi43J:VN+*iii 

1) . 7 ^ h-7^f v i/->3 >m J; h 7 

3 T'l'— 7^n^-^^.;i/h5>^^^AJ^ 1 

mh5>i?X#&mi<Di'V=i>m<Dfr : ? (trenc 
hes) rtfcJgfig^nSo *H10»J©^n?+^;H 

5 p +■ * )immmh%sm h ? > v * * & mam i 

©*> y n >jfo±C^&t>s^^-^>^$^fc«ft^^ 
fti£Bf&Zti%> (2.^*71 4) „ *HJS^6Di!^BP7 < - 

**jim%-$bmh ; 7>i;x*&m*faiz®m{stz da 

terally recessed)'f+^Mi^ 
^^'H^-y^-f 5) . jy. 

^■n-b^«p»o»«a:tti«*«fT43n*. E4~igi3J± 

e 2 ommm 14-14 tcm^xmt&ttizffifrntci* * 

V -tr;b©-gB©»T®®£jp?\, 

[0014] 04(i, (10 0) pMb-7#Mii' 
U 3 2 0 Sr^tfo £S l©-T**>^Ji (0tjH>- 
"T) *S«2 OC^lCflM^tiTV^o ^l©v^^r 

l©v**>^/ig8D£$tr. fiftBSStttt* (ars 
enic) tit), ^VSAStlTHUgaSglCx-;** 

*>offifctTN+«ji*H2 1 £Jf5jE£-f£. buHBIBW 

xgtt*feN+aa>^2 i©±a$ic^< t>n><D2mt 

ai^®2 l©±ge©2^b>>ua>H:ifc{c^S#n> * 
(boron) OK-K>^ty^PD'>7> 



«2 0i:N + «ii^@2 l©±S5{Zij5<)l. 4 5^D>© 

f*oiioj"j3>l2 2#B/=£;*fta. Huie^tr^ 
* -> * Mftn*5 j; if * rnz m < $mmm&(D m tc , 

N+Si&oWi 2 1 ©— g&#^ 1 ©*> U n >J1 2 2 E*9£J£ 

tt-r'*^ n^imi 2 1 &m&m 1 ©«> y 3 >;i 2 

2<DTfflBJK:|*«UT»S. 

[0 0 15] ?H— JVVT-f VI/- i/3>ffi&2 3*^> 
&J§§B^{b (local oxidation) 

bTjgfis^nso W2&&m-rz>}i, mmy-i-jwr 
■ivy-*,** ymmtm 1 «de«^ -Ymvz>>i>x# 
(l 1 i~i 1 3) tm2<Dmm;-\'mhz>>vx* 

(1 1 4~1 1 6) ©HKl«fet)oTVN5. gff37-f- 

2 o©ffe©is^ (ia7?H2-r) frt>miiL$nzfrmi-ztztb 

SB 1 ©7- MfSJi 2 4#®4tC7js;*ft 
57^r-f TWttrtCDlireBjft 1 ©i' Ua>i22 *®tm 
<brSdfc{c<J;»3^$nSo y-K$gl 2 3 0©-S5 
T*feS, ^l©^®gi5«2 5 ASguHB^ 1 ©y— h^S® 

2 4©±^^^n2., ^ icDitatt2 5ttButay- 
r mmm 2 4 ©±{c y n >jg u 1 © 

yn>g&"J> (phosphorus) K 
— t>^-rsc:i:lc<t t)MStiS. ffJiB^y n>-S(±, 
fiftWft 'J V^7 7t , ,tVx» ) f §^ 

^--y-yztimo . 5 ^ >©ta$:^-rs^ 1 <o^t 

SgP«2 5£ffijfirra 0 K«1©#SSI5#2 5tt-7-K 
«ai 2 3 0©-g)5^^So Hii§G«tgJit>ffiC«fcoT 
^< K-tr>^$n«t^ l<Di"j3>i2 2rt(c:^2 

<z> h--\z>?mm2 6 #xvm 3<d \*-t;>irmi!&2 1 

£JKfi£*-So 04ttf2© K-tr>^j^2 6©«© 1 
o4b* «t ViS 3 © K— t 2 7 ©F«3© 1 -o&^tfo 

H4^^$nfct©i:|5l«©fte©^2 © K— br>^^ 

(0^-e-ir) *j«tvffe©^3© h*-tr>^j^ (0^-a- 
-f) tt^^ey-fe^rttc^fiE^ns. 

^^Huf3^1©^ttgB«2 5©-gp, fg2©K-e>^ 
m.m2 6©-^, *J«tVHUf3^3© K-t>y«^2 7 
©-asfc^tr. 

[0 0 16] ^2©x'^=^f>^il3 0*sSte©±tcflgfig 
K^2©v^^r>yjf{i2^b^y 3>®&i^ 
1 7 0 03i->y* ho-A©J?^T-S^fU A>oi2i 
{b^> 'J 3 >Jl:fc<fcVmjl3SB 1 ©^- h^«jf 2 4 £*0«> 
T^^-^>^LMP*Wt--5^2©x'^^f>^ji3 0 

IB^^^ffl h^>^^ 1 1 3*5<tVl 1 6©fe»©^| 
(trenches) A^e©&ff2fifc£*l5&*©® 2 © 
K-t>^«^2 6©-®SrSa^--5o Stttt'U >C J: 
ot^< K-hr>^$n* i o*{c7'--;i/$n-r y 

2h>«: K^-f ^b*o^iSSoltfcH£«cS^3 1 ^JBfig 
t5. E5tt^n5>©igg2^oltfei£ft^3 !©«© 



(6) 



<8M¥ 8-8 8 3 2 8 



[0 0 17] &2©v;**>yjf 3 0£*>'j3>©:ry 

©*§-&& hu>5=- 3 2tt®6 t^$ns«tdtcig^ al 

SBs *5<fctfggf5£WUtjl. 4 3- 4> D >©gg£ ^^-f 
5. &Nf-**;i/©^h7>^;*#©;fcto©T£T^ 
^«^(±N + «ji^Ji 2 1 *3 iTJ^ffi&Otffc&fHg^- 
3 1, f lt?t*;W3 4^ tt?-**;i/1Htt 
3 4 ttMIBN+aii^Ji 2 1 fc*MBftottfettBas^3 
1 i:OMt#S^-SmifB^ 1®->'J3>I2 2 ©S$#T- 
65. ^JEie^nfe^^U-fe^H 1 OJCjjVAttt, miiB^I 
S2&ottfcl£tScS-&ttS 1 ©*> U 3 >JB 2 2 ©±35®** 
£#J0. 4 ^n^Sirt^S. &2©y-hg§mJ13 
3fcfc06£^£;ft,S M/>^-3 2K|»g5LT#^f Si> 
'J3>*»£> 2$-rbS/U3>£$u£S-f Sc^tcj;!) M/ 
>^3 2©M^:fc<fctf^£ISS&UTi^;*ft3 Q 
[0 0 1 8] 12 07^^^13 0#2ggC^*- 

=->^^ixxw^m2(o^^yifmz 0£sssB2©gg 

6©&gB£Stt5U KSS2©K-K>^««2 6©±fc 
*©SHl»h5>5>;**jWBJ«;afft*, ttSStCfcM > 
tt-Y^o. (in-s i.t u) -K— "K>^sn4SB2©^ 
•j3>/f 4 0tt^2©v^^r>^fl3 0<D±*J;tf|fI8a 
hU>^-3 2*J:VWBv^*>^Ji©aiI2<Z)BBPrtfc 
£r-f -fb^*> (titaniumsili 
cide) 14 1 #mitBSg2©:>'j3>Jf 4 0©a$9>*» 
&S5fflm2©>>'Ja>J14 0<D±lZB&$1X?>. Sg2©' 
i/ij3>14 0tH^Vl4 1 *:©*&-&£>-»*-#£ 

+ «ji^iS2 l©— »ft^try-^**x ?-**;HR« 

3 4, W8Bi3BI*"3»tfcltt(cSte 3 1 ©—■ p*d*r Y V 
<<>®m, »2©y-h»«i'3 3, fciVS&IB* 2 © 
S/ "J 3 >Ji 4 0 fc^T'f <b^* >Ji 4 l $#trS?ifSSfi 2 © 
^tta5»©-o©-gPT-fe-l>y-h«<lS*t-S. 
©K§ 2 ©iMMMm^-oOjaii^ - KfcWtTS ? » 

£4$/V 3»i4 0«J:ittr'rfc?-*>JB4 1 &^tr5> 

* h 7 > * ©rt©-o*j <t if tnaft 2 ©jgegfs # 

©3R**^1". 

[0 0 19] U*>o 2®fb'>U 3 

»*l©ilfi«JB4 4*«ia7C3^*n*J:^lC % S2©7 

* * > * vms&m 2 ©*«»»©$■ ^ it?*>m 

4 1©±C«j**h4. &l©4MBJNigIIB4r'r<ls?-* 
>jS41©±K«jl. 2^D>M$n5, 08$# 
mt, ^3©^>Cdf->^5 0*s->U3>SiW8 0 
0*>^ hO— A©J¥$fc4fctLjb>-3gr>'j3>&fc 



UT/s* — - > 1" 5 c h fc «fc ?) mJlB 

»i©«aw4 4©±fcf5ris$n«. ^3©^^^>^ 

A 5 OttHSOv^i/^JiMp^u &*©!fS3© 

©»«i4 4©— aSft*W*-*. &*©Sg 3 ©-=?;* dr> 
^eg8Pttff/CN (center) *»oK(f»fofc' 
®!JfroMfaStEHK«jSSitfc5-f >ttfg3©^;** 
>^JiMP©fc»©«*fRHrV^— 7^ 
83E«lB**ifc*l©«Wi4 4tt*|*tt3iy^->^$ 
ftT milB^ 1 ©IfiMUl 44*IDi2 ©*«Stt©<!r 4 
<b?-*>J|4 1©H5 2C3EV*WR*JBJ5M-a. IS 1 

©ite^s 4 4 ui&tmmmib®*- > h (buff 

ered oxide etchant) 
*ttx?»^>irsh N *nfcJ:o'THM3*2©v;**> 
^15 0#iiu§Bsg3 ©^**>^JiraP©348lfcito 2 0 

7>^-*»hsn, <i:£Sififcfia5£;fr-r2>sgi©ise 

*1JIMP5 l£^tr^*-=>^£;ftfc&l©i|fcliJf £ 
JBJER-TS. i^4 5 0*>?X hP-A©JP£©^2©>> 

•J3>jg6 o*s»; >{cio-r-Y j^-ir^-a K— tr>^$ 

nfe<>iJ3>SftSt5Ci:t:j; D iiuiBSg 1 ©if&6iJf 4 
4, SB3©v**>yj!5 0, *J«tlfB!ii3^1©«a&JB 
MP 5 l©j6ffl*JJ:vaiBfc»oT«jEa6$*j,*. SB 2© 
V'J3>I8 0 £ J: tF£ 3 ©7* 5 OtffisiRtt 

ft*tt*<SWibT-'t*— =>^**U 12 

2 17) *JiVia9K:^$ix5J:-5K:, A^iSl 2 1 
3*><tVl 2 1 5rtfc*Drt»T37.— KMll 2 3 0 0Dtf»iC» 
©fcWfcfeS 2o©J15 043*V6 0©gP7>S^*t- 
3. ifo2 0 0^->^ ho- A©ff^©^3©^— hSS 
Si36 l*s|2|9C:^$tiS J;aCB2©'>U3>J16 0 
*}^V^3©v^^r>^ji5 0©@a3Ufc«!l§B*'e>l^a<J 

[0 02 0]I20->'J3>I60 iSjl^Wfc: K— K'y 
^?n-Cft?Sf h5>3?^^©V— ^**6«tlf hl"f > 

i:*s^5T*$.?)x ^^{C«toTBMfBSI2©^U3>®6 
Otf^l©^ffll8P5 lCjSgPJc^&oTiPOgagPtci^ 

3 >® 6 0 £3|«t4K b> -^K-^>htf, 

huIB^ 1 ©IfitUBnP 5 1 ©SS5(C}&^T8!fcfr 2 
©^U3»i6 0©gp^-(cASCii:4IIHWtcB5±-r 
So Varian AssociatesCi 

•oTSjii^nSEx t r i o n2 2 0^3j->^A^g 

(D&fommmzn (t 1 1 1 angie)-e-fr/t 

AiW&bftS. »«©i«^J±^n{cJ:oT-f^>A> 
S4StfRl{*T3ifTtS^«©RS-C-ifet)> H?ng©SIS 
MS^ttaffi©®KgHfc;SftfcttJiS-f ^^>^A 



(7) 



$SrW¥ 8- 8 8 3 2 8 



+/-0. 5g*I£t£fc>!5f#2>. i2O->';a>16 0 

till i as&mmma 5 l ©{iO£r&oT#!;jia]£&jii, 

flM©IBfc:3i 2 (D<> 'J 3 >Jf 6 0 © K-t>^4iI8(] 

tKit-rs. hp 5 1 ttf&f&tzm&oiSMm r©tttt 

6 0©-f *>JiA©H«C*5»ti.^©«ffifli^C«to 
T&££ft3. $2©S/'J3>I6 0tt2 7y{b*<*X 
(boron dif luoride) -f*>^40 

- h F -XT-f * >^Af 5 £ t 

hT-f^->^A^n, ^*ffi«i^ttH-XCD|«j4^©l 
S§lt^oifet:S«®{ca{J¥fT^®fcr&oTi^9 Oft 
163*15. Hl043J:vi U±-f;J->&A©$gl*5«fc 

. ^T'J>b©^PT'&V^A^jK£«1-£Efl6 2;fc«fctf 7 

[0 0 2 1] §H©S&*iH4 4fcfc2gi£M*-->^ 

sntK^ i ©*6HJi£»aPBn&jia5gu &bbdb:, 

1) h7>^^^©±Kl«lfct>5mif2^2©^ 
»SM5f©^'Mb5^>Jf 4 1, fcAW, 2) huI3^3© 

H-K>^«*2 7©ff4h ^iffltS. ^3©^«gi5 
#9 0*«tUf9 1 tt*Mgfc<fc t> VIM^i K— 
$n*:^U3>jS^^U^-o01 2{C^^nS«fc^(C 

Sdfclct DJ^fig^tv^o Bu!3fS3©#«gB#9 1 ttBu 
f3»3©K-t>^»£2 7CJgft&LTV>;5. !g3©ig 
«SP*T9 0©-g|S|£A?t h^>^*©y— h®@£ff£ 

K^p5M**;t^MI^>^**tt 
SBl©*&gJfMP5 l©Jga5tt&^T«l&fc-5^2©i/ 

®5 o©-aj*j«tviBib^i©itei^aiap5 iosbsbic 

iSMg-T £>S8 2 ©> U 3>160 ©-SC^^trV-^^ 

mmm i <ommmn 5 1 ©sgptcissgt-sm 2© 

>J 3 >Jg 6 0 ©-SBfc^tf^rqltC&jaL*:^**^ 
1S«£9 2, Sg3©$*-hS8®Jg6 1, *J<tV^2©^« 
SP^9 0©-gPT*feSy-b«fig^^?,. &*©Sg3 
©i£ttSi5# 9 0 fc£*fc|Ei] C§3tt>'- FCKiTf 57 

5. 

[00 2 2101 3{C^$n5«fco{C, ^2©^^-^ 
V^tlfc&Sljl 1 0 0#tg3©z£ffig|M>t9 0*5<fctf9 
l©±£J&f££*l5. &SI2©^* — ^>^£ft;fcifcftfi 
® 1 0 0(±^D7*^7*^>g-5r-h^J5^ (boro 
phosphosilicate glass) 

I3^3©^mgB»9 1 £gfcH-f 53>*? M|p&^tr 



i3N+m^Ji2 i^vss«gg ^mm-r 

Sfctofc, eLTHuI3^2©^'jn>Jl6 OSVc c« 
®'(EI^"f) ictgffi-tztztblc 3€>tfb©n>^^ 
MBP (EI^-T) £JfcJ5£-r5Ci;# T .£.a o «MSHQ 
tt^^^^i/ft^trav^^ hX^y 1 0 ltciot 
gtfe^ns. tBEJg^SMtfl 0 2#, ml^/^—-y^ 

2tirzm2cDmmm 1 0 0 43^^133 ^ h7 7 ^ 

1 0 l<D±lZ7>JH->t;&m*WaT&z£tz£.t)1y>^> 

mztiz* 3-=?©*Bsg^a3*n 0 2&mtt>?>? h 

77^10 l©rt©lo*5itfB5§3^3©i§tSgPM9 1 
©f*3© lo$^b-CHuf3K-tr>y^nfc^3©^2 
7©rt©lottt^|fl}gj|gg£fT&-5bry Ha©H»T«fc 
5. &K*tKtfR&Jk (okynitride) ,>^> 

[0 0 2 3] 01 4 43J;Vil 5tt, HufclfclELfcxfl 

(c^oT*oia2(c N -en-en, Brsssu 4 - 1 4 , 1 

5-1 5 ti-DT^^nfc^^U-b^OKfffiiaT-a&So 
l213i:PI«©, Ell 4:fc£tfl21 5 fc*V% < o*p©Jf £ 
.tVS^A 5 ^ 2 K^^tife^ * V Hr;b©gIgqHia{c i:© 
«{C*tHS-T5iPS^t-. mi 4£#j£t3-5i:, Kvhi 
1 2 0 2ttWfBKy M 2 1 2S^Uti 

©±£#tfcfc>3tfy h 1 2 1 2©gB^-tt0 

1 Zco^^if^yy^i/l 0 l{cM*Sb> A>OBug3^ 
i^©Tt«|fcto5gI5^-ttEl 3©fg3©^«gM5f9 IK: 

Mfctz* &m 1 3 ©a 1 <Dmm®tt 

2 5S^tr. ^2©^SgB«l 2 3 3*5«fclM 2 3 4(i 

h7>y7^ 1 1 3*«tufi i soy—vmm 

^tt^-^ A#h^>^^^ 1 1 5*«tVl 1 2© 
©^«SP« 1 2 3 3 * J; W 1 2 3 4 ©gq^ttH 1 3 ©^ 

fct>5gP7>j±ia i 3©h— tr>^snfc^U3>ji4 o 

fc»*6f «. »3©^«gp^l 2 4 6ttb7>^^ 1 
1 5*3«fcVl 1 6©y-h«aftSV»t86»1-*. ^3 
©B«y— F (02©7-frA12 2S#I) tt3J2© 
K-K>^««2 6 , 43B*ftfttfci6»af*3 1> $2 
©£«SW 1 2 3 3, *J:««ia* 1 ©*&<iJf I8q©fi5 
9Jt:f&oT«lfet)5^2©i/'J 3»16 0©giJ7><&^ 
tr. 115^ Ks»h«1201*W1 2 0 2W 
tf . SB 2 ©gSgBfct 1 2 3 3 ttmigB^ 3 ©ig«g(S*t 1 2 
4 6Sfl5i3t:>> MRl 2 0 l©Tfct»fe*>3»2©K- 

*2©K»>-KfcHiart-*5y^-*iJ:Wft»h7>y 
^^©^- b«figtt^ 1 ©BK^- KCflMlWfctt«;S 

^2©^S35«1 2 3 4 (014C^;**lT^ 
5) i:^3©^Sg(5«l 2 4 5©iffi^fc-&tt(il«©S^, 



(8) 
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[o o 2 4] m i ji v«aLt©*r$/ a ^ 

3. dO^^U-fe^ttSfe'J^v^iiTj-ffiC featu 
re d ime ns i o n) ©2^©#)2 4~3 4{g© 

m&Ttm&mo. sK*ti> (m i ©#«gp^©g) t- 

^ftffl lf;3fc¥« 'J V ^7 7*SH 0 . 2^D 

») J f» J f"JN$«:H«S: cSW^S ^ U -fe;i/©J&/jR# urtfc-e 
ft*'. WfVWMttSjfdift**) £<fctf 
ft* (Pf +^H b^>^**©;K£fc*rU?yi2b^ 

AlFfltf r 9 Si^^tcEM^n^oK h 

^^**i:t)t^l©^Un>jg2 2K:«toTSii$n 

[0 0 2 5] 06 £#J8f -5 £:> i3E*oJtfe4£t!cg!^ 

3 ltt7i»fh7>^^©M/>f-3 2tt;i/777 

>^x^i: hi/>^fiExgfc©^©Ktffiffl$ns 

^3 lfcfc^y^h^V^** 1 1 3:*3<i;Vl 160M/ 
>5 L ©aSSPj£<© H— t^^ilotj: t^g&fi 
iifctfSfcftfi a t v % a ^T- £ £ tffe©*U>££ 5 o £182 
*M»tfei£fc^3 I{±*fc7>y^h7>^^©fc«) 
©<g K-r K U-f >#tjt£ffJfiRb*>^-7 * 5=- h 5 

[0 0 2 6] M2CD*MflSttl 2 3 3*JiVl 2 3 4fct 

K-t>^$ntft^fh7>^^^ 1 1 2*i<fcVl 1 5 
®PW>fMfc®IO®flMU81MS£jftr«. 82© 
SS«SB*t 1 2 3 3:fc<fctM 2 3 4©-^*>>>i;-tM KJf 

4 lfcta?? 1 1 2 33«fctf 1 1 5©nSK— 
t>y^2 6tpMF-tf>^HU>f >^i:©M© 

HM/fT-ftS. RttttttttSAtt. 8««tt|*£JB# 

13 nSfc <fc V p S^©H©ffig,e<]^&^-r SIS 
>K ^v^U+M FJg4 1 i:i:*,{cft5v%ttK^^> 
S"J1M KJB4 l£tt;lTte/reta, 3Wf->'Jtf 



Kh *;*>SMb*k -€©fte©«fc-5:fc\ flb©Mifsf^?>fi|j5g 
rs^fctf-ess. ^*>*>vim K4 u±*fcH5i3S 

1 <DtMm 4 4 £ x. v 5=- > § *§-&© a: * ^ > y fflt 
qB (etch stop) SftitS, 
[0 0 2 7] mtfb9>VX* 1 1 2i3«tVl 1 5tt«t 

iSl/fc^^l^WQ 2{ift?gf 1 1 243 J; 

vi 1 5ic*t-r£v— ^*j;vi»i/-f ynmoMf&mm 

8S7^[rI©^j1 (lateral recessin 
g) ttitO!3Sg3©-9'X*>yjl#7'>£'— FSJxa 
i^tiHuf3mi©Sfii^aiBP5 i £^£;£^£:r:>y^>y-r 
PStt*5t^h^>^^*s^$nsJl©iP$tV-^/ 
K W >© K-tr>yxg©rat3H^{c^bi,«^©S 
*gflS*stfl©IE& (sine) ^gbfefeCCiotft 
jeSftS. ^^>->U^^ Hjg4 1©±©^1©«S^® 
4 4ttfU. 25^Di/^M|t]1 2, 00 0*>yx 
ho-AT-$5. y-V^-f >© K— br>y©fc«> 
©4«<li^tt^7?-tfoS{c-b<v UBS© 
mRffiW%&+/- 0 . 5JK{c*t)f#S 0 t-fefc-^, tit 
#lRl&i!©TP8«U 

1 2, 0 0 0^->^hD-A • s ineO. 5JS= 1 

0 5t>^hP-A 

±(Stt-)8a{c:ttc©v— ^/Fi/-f >k— tr> 

^J^Ji, HlJI3K-tr></xS(c:^<«sijQ,3ixg 

«t*(qI«jI©±RB(iBuSB-Y^->i±XxS©l 05t 
>^ ho— A^^.TiKj2 0 0 0^">^ ho-At 
fcfc-fe-gftm 1 0 5^">^ Yxi— AT*ftS. ft^fF 

7>^^^©fe»©Bugg^ i <Dmmmmn<DMm*ftte 

1 0 5~2 1 0 5*>1T7. hD-ACifivf >7"4 

4(ii^)2 0 0;*>^ FD— A§Jttx»;^>^jfh* 
-^S^h^>^^^©5 : -^^;U , S^©i^2 0 02t->y^ 

% -'l/^^b'J-a tjtS bT mfSBtf ^tt^ «^ 5=- > ^©gSr^ 
SET-£3. t)bft?Sf 1 1 2;fc«fctM 1 5© 

1 1 2*5^^1 1 50^-^^^mW±A^b9>^ 

1 1 2*<tvi 1 5<Dmit,&m&**.miz&<bt*it 

§5V- ^*5«tlf Kl/'f > K— tr>^©*»J5:!J©^& 



(9) 
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[0 0 2 8] 7vT&±TfMMh?>VX5>tmMY=7 

ftzmomzcDmi&X'&z, ssiBhuv^gifcttpflpcD 

¥® (planar) h z> >3?^*tt»SWK:tty VtT 

5>;**fcJfcttLTJ:i>/Jv£< b^oJ;»3S$f{c:$iJ{BI1-S 
^fctfT-ts**, ^©3lE&fcfclo©jf#y v^7*iS 

[0 0 2 9] 85©l&BJ3tt&#<©7D*XCD|$fffl£^ 

zztzmM-rzx'&zoo mio^ 

^777-> y a > fcf * - fctf-e HUfBi^iSJlli 2 
ift^'ia^ i<b->'J3X *fcfci®g{b (oxyn 
it ride) S> U 3 >£^ir CI i:#T§, 8513^— h 

mmmit 2 KYb^> y 3 > * fetauMs^ y 3 > <&#trc 

buI33>** h77^>^rX K- 
t>^£*i£^i!g|i>>y:nx K— fcTV^ftfcT^ 

ibyaz-stszkvx'g, sj«a*B2«M«awta:T^$=!>' 
xzsttztifiX'gZo mm^^^>^mam^<Dmn 

^©f5HT-feSo Sgl©i/y3>Jf(£l. 0 

~ 1 • 8 ?^D>cD(H£t-SCh#T-§. IBlCagsas 
WcDgttO. 2~1. 0 S.^oXDrnt-f^^.tifiX- 
^y bu!3M^>^-I±1 . 2~2. 0 5. ^D><Dg?$i:f 
SCi:*JT-S, fJte^2<Dv^^>y®tt 1 5 0 0~2 
0 0 0*>4^ hD-A©/p$i:-f5C:fc^T-t, 8513 
^30V^dr>yHtt7 0 0~ 1 0 0 0*ls?X hn- 

AcDfS<DjP£i:-r£c:i:#Tt, 858318 l otOKJItt 

1. 0~1. 4^">^ hD-ACDKCDjp^ii-rsci: 
Hul3^2CD^'j3>jl«4 0 0~5 0 0*>fr 

x hu-kofflomzttzztifix-g, ^Lxmnzrn 
3<Dy-hmw.m&i o o~3 o ot>^hD-A® 

•J * h li#fhB<j * fc ttSiJISBW^ t. CD t % £> ^ g t- tt£ 

[0 0 3 0] flbcDHJS0iJtt$e.tfbcD^&^trc:i:*s 
T* # £>. * * 'J -b;Hi 2 ^b^> 'J 3 > $ fctt-tj- 7 r <f * 



SB^#nSh*-e>y$ftS£5K:£.|g T .§£. 8583*g 
t^^t^ciitft-g^ &5v>liS<l{icDfcp{c<fc-s K— tr 

fi9;t:«±asv^SiP*fcjiM/>5=-,(2.0 0 0*>^hn 

>m 6 o czw * >i£Aia«:»fi£ ote^-e- 5 c t & < 

te£-£Sdi:#T-§3. HuI3M^>^*iiV^lcD^ig 
iiMPttia 2 K^£ft5iS*rt-B3:ftfc^m^©fl^ 
i:f SCtfeT-SS. 8513 1 CDijig^« 

mmtnwimt-fzz t&x%, zom-Si*®. hv 

[0 0 3 1] S^^7^-^ttJp$*fef±K-t>^ 
cD^t^ S^-t 5 C i: {c «fe *) S c AST- g S o 
afflfc b 5 > * co?- + ^;i/fttt8!ii3^ 1 cd g 
3>jf2 2CDff$*fctt8ij|3?^>S/U-9--f 4 1 CD 
±©^lcD^ig«4 4cDff$cD||»ffeS, 8uI3^^g 
•fe;i/CD b5 yyxzo)?-**)^*, *fc85§Bv— J^«« 

CDU§VMStSEEfc*MilCD2<";3>Jf 2 2CDtJ^^^S (bo 
r o n) iftKkl-K^L^-oA^f b^>^^ttS5i3^2 

cd^u3>ji6 ocdu ymwzmfttZo mbi»v« 
pc ^ y -b;i/CDma©»^,^i44-^^ ^ fe»tcias^7 

>c $r^i 5 c i: ffiX § S . 

[ 0 0 3 2 ] 8513 h V >*0>«2rttSsBet&fc*S*tJB 
*S*#^SCi:)5:<sgST-&S. 85fciE^fci£8£{?!|CD 
hi/ >? 3 2 CD^S ttK(J8583S 1 CD 'J 3 >J1 2 2 CD 
^i:^ffit*fe5„ 8513 >r&>J>t£< tt,N+«a 
^J12 lt^fib^ltnK^e)^^,, ^^e•^T^ ft/Jxht/ 
>?^$ttN+aii^Ji2 l*sifnf£ltjS< 8513^1® 
^ 'J 3 >® 2 2 A>K<fc-oT&;££*l,5 0 
Siii0«j&«^:M^>5 L ^^cD»lf>nfe|iS^{i55:<, A>o 
h U >? 3 2 fcfcN+JI&#J§ 2 1 LXmif 
5d2;tf-eg3 0 ftoTx 85§3hl/>?cD/Sa5*feB:M 

[0033] ±t je^fc^ ^ y -kMtm^mmt ur* 

S vx {±^(5)gs©flk©tt^S<j^g 1 1 1> icMf&X 1 5 o 
ffeCD^® N 3>^7K7"7^ ^77*7^ (via 
plugs), * fctttl5gMS5*t#Sf5 3 CD&«a$fcf 9 
0*5«tV9 1 fc^^/S/^ isa>® 1 0 2 tCDH{c|5g3 
^ * U ■b>'Ui:85f3{iaSime*fctt«®lalK©flbCD«^fc 



9 0:fc«fctf9 1 fcffna/*y3"«4 isa>m 1 o 2 tarn 

[0 Q 3 4] 01] 2 
fS|«C&iibfc^**;i/$P3k ^^M^>^tC*frsa 

83*^ n f- \ Y 5 > * * © 1 o #BfiS; $ ft -5 

©a^-©»faia*^A»o >a« 2 o > N+tii 

»12 1, i2CD>>U3>12 2, SfS2© K-bTV^ 
SS2 6, 43BB^Mttfe&fcig^r3 1, Sg 1 ©y- MSfi 
124, «£VJ|l<Z>-?*3->^ji3 Ofc^tr. ?Mtf$ 

3. 01 6 i:. ^l©xStt^BE*^{tfcS? 

-&3 l*«tU c ^2©i>''j3»i2 2<&iloTN+Sa^ 
Jf 2 l£T-M#f£:ii^>^*3fc»{c?Tfcfc*x N 
*tfc=.s»*->^tt (10 0) ifgSB© <1 1 0> ijga^ 
|qUCt&-ofc^raSr^*?.«ya51 6 l*5<tV (1 0 0) is 

Ha© < i o o > i&Sijjfaiziet'o tzjsfazm?- saagu i 

62Stt5M/>fl 6 0£fl5j&*Sfc»Kfe6fcl$fc 
^*is6«*So {BIISI5 1 6 143<fctf 1 6 2ttM^>5 L © 
*f|SHR!ltc&V^ iR9gi5 1 6 143<tVl 6 2ttg&IE©g#j 
T- b l/>^-l 6 ©©ttft^fc&afcCfcbT^ftTV-* 

[0 0 3 5] 2 ©Xflfct h V >5=-©jSast:43^T43ia 
S^Jtfcl£^-6-S:^*SmiH^^^;i/^3 4©^ 
2 <Dis ij r» >jf 2 2 S^|q)C^ja^-&S fctotfr&fr 

ns. i2©isii, 7X®^*u^A©«fco 

£u ^l©i>Un>Ji2 2^«f^tt^vf L >y-rSi/'J 
3>i-j»f>y«4fiifljt5. fifff 1 6 1**0*1 6 2 

-hfx.yf>^^oHl 7£^£ftS«fc-5£#*f*fc 
M/>5=- 1 6 O^fiE-TS. ^^^^^Miii^jO . 1 
7 ^D>©>>'J=J>*H18ia5 1 6 1 y -3=- > 
5cfc-5£SJR£ftS. ffillgUl 6 2fct$£>£a:y^>£ r $ 

fts#, *fttt*©<ra$£&oT«fcfca*>u:3>jg^ 

©ffig#<iSJ5 1 6 1 (Cf&o&fcOJ; ?)<g^ -5. 
W>M71 *5<fctf 17 4lif 2 ©i/ 'J 3 >JS 2 2 # 
M/>7- 1 6 0©0!iaJ{Ct&ofeN+Jg2 l©Jgj&*5Jt§ 
fWT-i&S. > h 1 7 2*«fctfl 7 3ttg§ttJ12 4$ 
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